MEMOIRS   ON

Later we shall show, by this same process, that penetrability
may be inferred for opaque bodies also.

A second and more probable explanation of transparency
is to say that the light-waves continue on in the ether which
always fills the interstices, or pores, of transparent bodies.
For since it passes continuously and with ease, it follows that
these pores are always full. Indeed, it may be shown that these
interstices occupy more space than the particles which make
up the body.

Now if it be true, as we have said, that the force required
to impart a given horizontal velocity to a body is proportional
to the mass of the body, and if this force be also proportional
to the weight of the body, as we know by experiment that it
is, then the mass of any body must be also proportional to
its weight. Now we know that water weighs only ^ part as
much as an equal volume of mercury, therefore the substance
of the water occupies only -^ part of the space that encloses
its mass. Indeed, it must occupy even a smaller fraction than
this, because mercury is not so heavy as gold, and gold is a
substance which is not very dense, since the medium of mag-
netic vortices and that which causes gravitation penetrate it
with the utmost ease.

But it may be objected that if water be a substance of such
small density, and if its particles occupy so small a portion of
its apparent volume, it is very remarkable tharb it should offer
such stubborn resistance to compression ; for it has not been
condensed by any force hitherto employed, and remains per-
fectly liquid while under pressure.

This is, indeed, no small difficulty. But it may nevertheless
be explained by supposing that the very violent and rapid
motion of the subtle medium which keeps water liquid also
sets in motion the particles of which it is composed, and main-
tains this liquid state in spite of any pressure which has hitherto
been applied.

If, now, the structure of transparent bodies be as loose as we
have indicated, we may easily imagine waves penetrating the
ether which fills the interstices between the particles. Not
only so, but we can easily believe that the speed of-these waves
inside the body must be a little less on account of the small
detours necessitated by these same particles. I propose to show
that in this vailing velocity of light lies the cause of refraction.t
